Abstract
Introduction
Photovoltaic systems convert solar energy which is derived from radiant light and heat from the Sun, into Photovoltaic energy. PV systems consist of solar panels which are composed of solar cells electrically connected and mounted on a supporting structure. Due to increase in energy demand and fast depletion of available fossil fuels, renewable energy resources have to be used to meet the demand of power in future. At present in India solar energy contributes to nearly 5% of production of electrical energy. Solar energy is a unique prospective solution for energy crisis as it is a sustainable renewable energy source and environmental friendly with no emission of greenhouse gases. Technology enhancement of photovoltaic materials has made PV systems cheaper over a decade and has condensed environmental disorders.
PV systems with different battery storage techniques have helped in meeting user energy demands more efficiently. Orientation, module type and arrangement, placement of inverters and energy storage systems are the important parameters for PV technology. The design of Stand Alone system at Hyderabad city is simulated taking into account of all form of losses.
The characteristics of Stand Alone PV system are analyzed by using PVsyst software by predicting the energy production taking the amount of irradiance and shading effectsinto account. PVsyst software gives quick evaluation of potentials and possible constraints. It also involves the choice of meteorological data, system design, shading studies, losses determination, and economic evaluation. The simulation was performed over a period of one year in hourly steps to provide graphs and additional results. There is research paper on Quality of Performance Assessment of PV Plants Based on Irradiation Maps (A. Drews, 2008) . A paper has been predicted on Long Term Performance Analysis of a Grid Connected Photovoltaic System in Northern Ireland (J. D. Mondol, 2006) . Results and analysis have been performed on 3 kW Grid Connected PV Systems (J. H. So, 2007) . Studying the Impact of Partial Shading on Solar PV an Evaluation Method of PV Systems (T. Oozeki, 2003) . Measuring and analysis of residential PV Systems Which was carried out in Japanese Monitoring Program (T. Yamaguchi, 2006) .
Stand Alone System
A Stand Alone PV system is also referred as off grid systems and used in remote areas where utility grid does not exist. This type of PV system includes electricity production by photovoltaic conversion, energy storage in form of batteries or fuel cells and regulation. The user can use energy which is stored in batteries produced by solar array at any point of time as per load demand. A regulator is used for proper regulation of generated voltage at the load end. A backup generator can be used in case of emergency purpose.
Figure 1: Stand Alone System
The batteries can be arranged in series or parallel connection or combination of both to obtain required voltage to meet the load demand by the user. The arrangement of solar cells in the panel should be done such that it satisfies the area available for mounting of the system. The performance analysis of Stand Alone system includes amount of energy available at array, energy at load, losses and unused energy. The main components of PV system are solar panel array, charge controller, battery storage, inverters and loads. 
Solar Panel Array

Charge Controllers
The charge controllers are used to protect batteries from over charging as it may lead to damage. It regulates the voltage and current produced by solar panel that is stored in the battery.
Charge controllers are being used for Stand Alone systems are either 3 stage PWM or MPPT controllers.
Batteries
The batteries are used to store energy and supply the load whenever required. This energy can be even used in absence of solar energy from the sun which can also be used to supply loads during the night. The batteries are to be used in Stand Alone system should be efficient and should have good performance. The price, capacity, size and type of installation are important features for selection of optimal battery.
Algorithm of the Proposed System
Step 1: Start Solar PV module
Step2: Select Project Design
Step 3: Select Stand Alone Project
Step 4: Select the details of Input side and meteorological parameters Step5: Give Orientation Details which includes Tilt Angle and Azimuth Angle, Fill in user needs
Step 6: Select the Required Battery Set and Orientation Batteries
Step 7: Select the Required PV Module and Arrangement of Solar Cells
Step 8: If Oversized/Undersized again go to step 7
Step 9: Select Desired Regular (with/without back -up Generator)
Step 10: If requirement matched go to Step 9
Step 11: Simulate the PV System
Step 12: Enter the Economic Evaluation Details, Print Reports Step 13: Stop
Inverters and Loads
For supplying lighting load, DC appliances as well as AC appliances the stand-alone systems can be used. The inverters are used to convert DC to AC. An appropriate rating should be selected as per energy generation and user requirement.
Proposed Stand Alone System
The figure 2 depicts a schematic diagram of the Proposed Stand-Alone System. The size of the system depends on the load considerations. The PV array sizing and arrangement of solar cells has to be done. The specifications of batteries and regulator are taken from the database.
The back-up generator supplies power in case of emergency. The geographical locations of the site can be represented in Table I which gives meteorological data of the stand-alone PV system.
Figure 2: Schematic Diagram of Proposed Stand-Alone System
The proposed stand-alone system design depends on main parameters like meteorological data, system design, shading studies, losses determination, and economic evaluation. The meteorological data includes the latitude, longitude and altitude location of the site and irradiance data for different locations are to be stored in Meteonorm database in PVsyst software.
The system design includes modeling of panel and inverter ratings and connection of batteries.
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The simulation is performed over a period of one year in hourly steps and provides graphs and additional results. 
Simulation Results
The Optimized Output Parameters in the form of global irradiation, global effective energy, available energy, unused energy, energy demand by user, energy supplied to load and The figure no. 6 represents the energy production. The unused energy is 1.61 kWh/kWp/day, the PV array losses are 0.65 kWh/kWp/day, the system losses and battery charging are 0.53 kWh/kWp/day and energy supplied to user is 1.03 kWh/kWp/day. 
Conclusion
The performance of PV systems mainly depend on orientation, meteorological location and system components. The PVsyst software analyzes the performance of Stand Alone systems along with effects of shading and losses that occur during operation. The losses in the form of wiring losses, temperature losses, and unused battery loss contribute to 5.9%. It providesmonthly energy production values and graphs. The losses are to be minimized by careful planning and optimization of system components. 
